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Objective

The objective of this Equipment Training Guide is to provide the student with a basic understanding of the following areas:

1. Equipment Safety

2. Instruments, Controls & Parts

3. Preventive Maintenance Checks

· Pre-start

· Pre-operations

· Shut-down

4. Basic Operations

5. Equipment Transport

The student should be aware that each crew may not have the same make of brush chipper.  It will be up to the student to learn to use the Equipment Training Guide, the Operator’s Manual, and any other training guide that may be available in order to become familiar with the brush chipper before beginning on-the-job training.

Safety

The following precautions are suggested to help prevent accidents while performing basic operations.  A safe operator is the best operator.  Most accidents can be avoided by observing certain precautions.  Read and study the following precautions before operating a brush chipper in order to help prevent accidents.

BE AWARE OF SAFETY INFORMATION
This is the safety-alert symbol.  This symbol placed on your machine or in the manual is used to alert you to the potential for bodily injury or death.

UNDERSTAND SIGNAL WORDS
A signal word “DANGER”, “WARNING”, or “CAUTION” is used with the safety-alert symbol.

Safety signs with signal word “DANGER”, “WARNING”, or “CAUTION” are located near specific hazards.

DANGER - Imminent hazards which, if not avoided, will result in serious personal injury or death.

WARNING - Potential hazards or unsafe practices which, if not avoided, could result in serious personal injury or death.
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          BRUSH CHIPPER

 EQUIPMENT NO.

    PAY PERIOD

     ASSIGNED OPERATOR

          FIRST WEEK

     SECOND WEEK

M

T

W

T

F

S

SUN

M

T

W

T

F

S

SUN

1- CHECK OIL LEVEL AND CONDITION.

2- CHECK HYDRAULIC FLUID LEVEL.

3- CHECK FUEL FILTER.

4- CHECK COOLANT LEVEL, HOSES FOR CRACKS AND SOFT SPOTS, AND RADIATOR FOR LEAKS.

5- CHECK BELTS FOR WEAR, TEAR, AND TENSION.

6- CHECK BATTERY FOR ELECTROLYTE LEVEL AND TERMINAL CABLE FOR CORROSION, WORN AND FRAYED ENDS.

7- CHECK THE TIRES FOR CUTS, UNUSUAL WEAR AND AIR PRESSURE, LOOSE OR MISSING LUG NUTS.

8- CHECK FUEL TANK TO ENSURE TANK IS NEAR FULL.

9- CHECK LUBRICATION NEEDS AND PERFORM NEEDED LUBRICATE.

10- CHECK FOR LEAKS:  ENGINE OIL, COOLANTS, HYDRAULIC PUMP, CYLINDER, MOTOR AND HOSES.

11-

 

CHECK SAFETY ACCESSORIES, SHIELDS, GUARDS, SHUT DOWN DEVICES.

12- CHECK AND ADJUST CLEARANCE BETWEEN THE KNIVES AND THE SHEAR BAR.

13- CHECK AIR FILTER/CLEANER.

14- START ENGINE AND LISTEN FOR UNUSUAL NOISES.

15- CHECK GAUGES:  OIL, AMMETER/VOLTMETER, TEMPERATURE,TACHOMETER.

PM INTERVALS

HOURLY PM's:  MINOR PM EVERY 200 HOURS

MILEAGE PM's:

MINOR PM EVERY 5,000 MILES

EQUIPMENT MILEAGE/HOUR LOG

                          MAJOR PM EVERY 1,000 HOURS

MAJOR PM EVERY 20,000 MILES

       METER

     OPERATOR'S

MALFUNCTIONS NOTED

    DAY

      READING

INITIALS

DATE OF

DATE SHOP

          FIRST WEEK

TYPE OF DEFECT

DEFECT

NOTIFIED

        OPERATORS SIGNATURE

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

          SECOND WEEK

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY



CAUTION - Potential hazards or unsafe practices which, if not avoided, could result in minor personal injury or product or property damage.


Dressing for the Job

When operating equipment, wear comfortable clothing that is relatively snug-fitting.  Loose-fitting clothing or items that suspend or dangle such as loose gloves, ties, scarves, necklaces or loose bracelets, can get caught in machinery and be the cause of serious injury or death.  Always wear steel-toe safety shoes, safety goggles or glasses,  hearing protective devices, and hard hats as denoted by policy and as recommended by your supervisor.  DO NOT wear safety vest when feeding chipper.
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Safe Operating Procedures

(See Workplace Safety Manual SOP 12B-3 for related information)

1. Supervisors shall verify that operators are capable and qualified on each type of equipment before allowing the equipment to be operated unsupervised.

2. Operators shall perform a pre-operational check of their equipment.  Be familiar with the operator’s manual.  Report needed repairs promptly.  Do not use any equipment that is unsafe.

3. Be familiar with all safety shut-down devices.

4. A first aid kit and a fire extinguisher should be stored on the brush chipper or be available at the worksite.

5. Ensure that all shields, covers, and guards are in place and secure.

6. Wear appropriate personal protective equipment consistent with the hazard.  Eye and hearing protection is required.

7. Avoid wearing loose clothing. DO NOT WEAR SAFETY VEST.  Orange-colored clothing such as bright orange tee-shirts and orange hard hat covers shall be substituted for safety vests.

8. As applicable, the chipper should be positioned as far from travel lanes as is feasibly possible.  Operations visibility can be enhanced through the use of proper traffic warning and control such as signs, cones, and barrels.  Consult the applicable traffic control guidelines.

9. Work vehicles should be positioned to minimize the risk of injury from intruding traffic.

10. Be aware of loose material, excavation drop-off, tripping hazards, uneven ground, and other obstructions.

11. Ensure that all by-standers are at a safe distance from equipment.

12. Be aware of employees and others in work zone.  Only those employees feeding brush should be near chipper.

13. Ensure chipper discharge is turned in a safe direction away from employees and by standers.

14. Work only in a well-ventilated area.

15. Never attempt to start or operate the machine except from the operator’s station.

16. Never allow hands to enter the infeed spout.  Do not stand directly behind machine when it is operating.
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Safe Operating Procedures

(Continued)

17. Feed short material into chipper by placing it on top of longer material that is feeding into chipper.

18. Never try to force-feed into the chipper larger materials than it is designed to accept.

19. Avoid inserting wire, rope, rock, or metal into the chipper.

20. Do not oil, grease, or adjust the unit while it is in motion.  Turn the engine off and remove key before making any adjustments or repairs.

21. Do not refuel a running or hot engine.

22. Never leave machine unattended with the engine running.  Shut engine off when not in use.

23. Always lock equipment properly when parking overnight or for an extended period.

24. Ensure safety chains are hooked before towing.

Accident Reporting

If a minor incident occurs on the job site or at a maintenance yard that does not include a private vehicle, the operator should:

1) Advise the supervisor before the end of the day and before going to the doctor.

2) Assist the supervisor in completing Form 140.

3) Complete Form I-1 (see p.6 and 7).

For all other accidents, the operator should:

1) Advise the supervisor and/or maintenance office.

2) Assist the supervisor in completing Form 140.

3) Complete Form I-1 (see p.6 and 7).

4) At the scene, talk to no one about the accident except your supervisor and Law Enforcement Officials.  (Your supervisor may direct you to speak with other DOT employees gathering information about the accident.)

5) Complete (or assist the supervisor in completing) the motor vehicle Accident Reporting Kit provided by the Travelers Company.

If injured persons are involved:

1) Have someone call the police, the Emergency Medical Service and the fire department if needed.

2) Take appropriate action to prevent additional injuries and/or accidents.

3) Attend to injured person(s) in accordance with first aid training.

4) When an injured employee requires medical treatment, the immediate supervisor is responsible for seeing that prompt medical treatment is provided.  (Use the DOT Preferred Provider List to locate the nearest treatment facility.)  The welfare of the injured employee is primary.  Do not economize; use an ambulance if necessary.  A supervisor will accompany the injured employee to the medical facility.

5) Be courteous, answer police questions, give identifying information (Driver’s license and insurance) to other parties involved.  Do not assume responsibility.  Do not discuss the accident.

6) Advise supervisor and/or maintenance office.

7) Serious injuries or fatalities will immediately be reported to the highest level supervisor that is available so that the DOT Administration in Raleigh can be timely notified!
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Form I-1

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

EMPLOYEE’S STATEMENT



Employee Name

Employee SS#:


Employee Title:


Division:

County:

Department #:


Date of Incident:

Date Incident Reported:


*Description of Incident (What happened?):








*If this incident involved a backing accident, please answer the questions on the back of this form.

Incident Witness -   FORMCHECKBOX 
 Yes   FORMCHECKBOX 
 No:
If checked yes, list name(s) & telephone number(s) on back.

Cause of Incident:








How could this incident have been prevented:








I CERTIFY THAT I HAVE READ THE ABOVE INFORMATION AND THAT IT IS A TRUE, ACCURATE, AND FACTUAL STATEMENT.  I FURTHER CERTIFY THAT IF I AM THE INJURED PARTY THAT MY INJURY/ILLNESS AROSE OUT OF AND IN THE COURSE OF MY EMPLOYMENT WITH NCDOT.  (I HAVE READ THE ABOVE OR IT HAS BEEN REVIEWED AND EXPLAINED TO ME.)





Employee’s Signature

Print Witness Name (For statement and signature only)





Date

Witness Signature







Date

Employee Home Address (only if above is injured party)







Home Phone (Area Code-Local Number)



Attach completed form to Form I-2.

10/95  61-50012

Backing Accident Information


Yes
No


1. 
 FORMCHECKBOX 

 FORMCHECKBOX 


· Were there any passengers in your vehicle or employees in the immediate area that could have assisted you at the time of the accident?

2. List the names of all passengers or employees in the immediate area:












Yes
No


3. 
 FORMCHECKBOX 

 FORMCHECKBOX 


· Before backing your vehicle, did you request assistance from any passengers or employees in the area to direct you?

4. If you answered no for questions #3, please explain why:













Driver’s Signature

Incident Witnesses List

Name

Phone Number (Area Code-Local Number)





























Attach completed form to Form I-2.

10/95  61-50012

Post-Accident Drug Testing

Controlled substances and alcohol tests are to be conducted following ANY ACCIDENT an employee is involved in while on duty where:

a) A life was lost.

OR

b) If operating a motor vehicle, the driver was cited for a moving traffic violation AND any individual involved was transported for medical treatment.

OR

c) If operating a motor vehicle, the driver was cited for a moving traffic violation AND a vehicle involved was disabled and removed from the scene by other than its own power.

As soon as possible after an accident, the employee will be transported to the specimen collection location by a supervisor.  An employee who is required to submit to controlled substances or alcohol testing will be placed on investigatory placement with pay pending test results.

NOTE  1.
Post-accident alcohol testing should be done within two (2) hours of the accident.  If a test cannot be done within eight hours, it should not be done.




NOTE  2.
Post-accident controlled substances testing must be done within thirty-two (32) hours.  If a test cannot be done within thirty-two (32) hours, it should not be done.




NOTE  3.
Employees must submit to post-accident testing and are responsible for ensuring that timelines are met for post-accident testing.  If an employee refuses to be tested or does not meet the time requirement identified, he or she will be subject to the consequences of a positive test result which is dismissal.  If unable to meet specified timelines due to circumstances beyond the employee’s control, such circumstances must be documented and validated to the NCDOT Personnel, Controlled Substances and Alcohol Section.

Work Exercise #1

Answer the following questions by circling True or False

1.
True
False
A fire extinguisher and first aid kit should be stored on the brush chipper or be available at the worksite.






2.
True
False
Force feed material into the chipper if it will not accept it.






3.
True
False
If post-accident alcohol testing cannot be done within eight (8) hours of an accident, it should not be done.






4.
True
False
An employee who refuses to submit to post-accident testing, will be subject to the consequences of a positive test result, which is dismissal.






5.
True
False
It is not necessary for operators to perform a pre-operational check of their equipment.

Answer the following questions by circling the correct letter

6.
Which of the following is NOT part of the safety dress code when operating a brush chipper?

A. Safety goggles or glasses

B. Loose gloves

C. Steel-toe safety shoes

D. Hard hats




7.
Post-accident alcohol testing should be done within ___________ hours of the accident.

A. 2

B. 4

C. 6

D. 8




8.
Brush chipper operators should do which of the following:

A. Perform a pre-operational check of their equipment

B. Report needed repairs promptly

C. Become familiar with the operator’s manual

D. All of the above

Work Exercise #1 (Continued)

9.
Feed short material into chipper by placing it on top of _____________   ____________.

A. Shorter material

B. Bulky material

C. Longer material

D. None of the above




10.
Post-accident controlled substances testing must by done within ________ hours.  If a test cannot be done at this time, it should not be done.

A. 2

B. 8

C. 24

D. 32

Answers:

1. True

2. False

3. True

4. True

5. False

6. B

7. A

8. D

9. C

10. D

Equipment Instruments and Controls

In order for you to understand the instrument panel of a brush chipper, it is important to understand certain instruments and controls.  It must be realized that the list below does not represent all the brush chippers in each division.  You may, therefore, need to study the operator’s manual for the brush chipper that you plan to use.

1. IGNITION SWITCH
· OFF - shut off engine and electrical system.

· ON - turns on electrical system.

· START - starts engine; returns to “ON” when released.

2. OIL PRESSURE BY-PASS
Push switch in while starting the engine to bypass low oil pressure shutdown system.  Hold switch in for approximately 5 seconds after engine starts.

3. THROTTLE
Push center button in and pull knob out to increase engine rpm; push it in to decrease rpm.
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4. HOUR METER
Indicates the total number of hours the engine has been in operation.

5. ALTERNATOR WARNING LIGHT
Comes on when ignition switch is ON and the alternator is not charging.

6. OIL PRESSURE WARNING LIGHT
Comes on when ignition switch is ON and oil pressure is low.  The engine will shut down when the light comes on.

7. COOLANT TEMPERATURE WARNING LIGHT
Comes on if coolant becomes too hot.  The engine will not run when the light is on.

8. CLUTCH CONTROL
With engine at idle, slowly push lever forward until it is positioned as shown in order to engage the cutter wheel; push it backward to disengage the wheel.

9. OPTIONAL AUTO-FEED CONTROL
Push switch up to turn auto-feed system on; push it down to shut it off.

10. KNIFE GAUGE
The knife gauge is approximately .100 inch (2.5 mm) thick.  Use it when adjusting the clearance between the knives and the shear bar.



11. FUEL GAUGE
Gauge #11 indicates how much fuel is in the tank.
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FEED ROLLER CONTROLS

1. Feed Control Bar

Pull bar out of center neutral position to feed brush into the machine; push bar fully forward to reverse direction of feed rollers.

NOTE:  If equipped with Auto-feed, the feed rollers will not turn at low engine speeds when the

Auto-feed Switch is ON.

2. Feed Roller Speed Control

Rotate lever clockwise to increase speed of the feed rollers; rotate counter-clockwise to decrease feed roller speed.
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DISCHARGE CHUTE CONTROLS

Spout Deflector
Adjusts distance chipped material is discharged.  Loosen locking handles #3 on each side and angle the deflector to the desired position.  Tighten the handles.

NOTE:  If the spout deflector and locking handle are beyond reach, position the discharge chute over step #4.  Stand on the slip resistant material to reach the deflector.
[image: image10.wmf]

Discharge Chute Lock Pin

Pull and hold pin #5 to unlock discharge chute.  Rotate chute to desired position using handle #6.  Release pin then turn chute slightly until pin snaps into locked position.

Pull and rotate pin #5 to secure it in the unlocked position so both hands can be used to rotate the discharge chute.

[image: image11.wmf]
Brush Chipper Components

[image: image12.wmf]

Work Exercise #2

Answer the following questions by circling True or False

1.
True
False
The spout deflector which is located on the discharge chute can be adjusted to control the distance the chipped material will travel.






2.
True
False
Once the engine has started, the operator should release the oil pressure bypass switch immediately.






3.
True
False
When the feed control bar is pushed forward, the operator can then begin to enter material into the brush chipper for mulching.






4.
True
False
The knife gauge, which is approximately .100 inch thick, is used to sharpen the cutter disc.






5.
True
False
The feed rollers are engaged by the feed control bar.

Answers:

1. True

2. False

3. False

4. False

5. True

Equipment Maintenance Operations

Preventive Maintenance Forms

Now it is time to conduct a thorough preventive maintenance inspection of the equipment.  The importance of the procedure, as you already know, is to provide a level of safety and security to both the operator and the Division of Highways, as well as the traveling public.

The Daily Inspection Checklist is a formal inspection sheet that gives the operator a sequence of items that should be checked daily.  This form is to be given to your supervisor at the end of every two weeks.

A second form, the “NCDOT Equipment Repair and PM Order” (ED-EMR-1), is to be filled out and given to the Equipment Shop whenever there is a need for maintenance and/or repair to be made to your vehicle.

Therefore, before beginning work you will perform a pre-start and pre-operation inspection.  Remember that when you conduct this inspection, you will be required to have the “Daily Inspection Checklist” and the “NCDOT Equipment Repair and PM Order” forms.  For more information on those two forms, review the next four pages.
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Preventive Maintenance Forms

The “NC DOT EQUIPMENT REPAIR AND PM ORDER”, commonly known as EMR, is to be filled out and given to the Equipment Shop whenever there is a need for maintenance and/or repair to be made to the equipment.  When the EMR book is complete, present it to the shop supervisor, and he will give you a new book.  Review this form before operating the equipment.

Note: The operator is to fill out items 2,3,5,6,7,18,20,23, and 30.
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Description of NC DOT Equipment Repair and PM Order

ITEM NO.
ITEM TITLE
DESCRIPTION





1
Shop Number
The assigned shop number.
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Vehicle Number
The seven-digit DOT identification number.
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License Number
The assigned license number.





4
Work Source
The primary reason the repair is being performed.  A work source must be indicated on all repair orders.  Only one item may be indicated.  The item indicated should be the most pertinent to the cause of the repair.
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Meter Reading
The meter reading in miles or hours of the unit of equipment reporting trouble.  Do not use tenths of miles or hours.





[image: image17.wmf]
Year
Year model of the vehicle.
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Make and Model
Give the common identification, such as Galion T-500 Grader or 1973 Dodge ½ Ton Pickup, etc.





8
Agency
Used for different departments such as Roadside Environmental or Maintenance.





9
Emergency Repair
This space should be checked if the repair is of an emergency nature, i.e., when the equipment is in a condition that can cause damage to life or property – OR – if immediate action is required.  The loss of the use of the equipment could be extremely costly.





10
Scheduled Repair
Check if repair work is scheduled from the Equipment Maintenance Report of the operator and detected during PM inspection, Field Inspection, State Safety Inspection, or the Wash and Grease Inspections.





11
Convenience Repair
Repair can be done at the shop or user’s convenience.





12
PM
Preventive Maintenance (Minor, Major PM’s) – Taking in for PM.





13
Unqualified Operator
Problems due to an unqualified operator.





14
Non/Fleet/Eq.
Not DOT equipment.  When equipment other than DOT equipment is being repaired.





15
Accident
When doing accident repairs.





16
Building Repair
When working on buildings or facilities.





17
Repair Authorization Number
Used by outside agencies such as Correction, Agriculture, etc.

ITEM NO.
ITEM TITLE
DESCRIPTION
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Attention Required
The user supervisor or his operator will provide as much detail as possible regarding the machine’s failure or problem.  Also, he will show that the unit is due for a PM Inspection, etc.





19
Is Equipment Operable?
Is the piece of equipment operable?  Circle yes or no.  If no, fill in the time the shop was notified.
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Date:  Month, Day, Year, and Time
Date and time the equipment is received.





21
Promised
Date and time the equipment is promised to be finished.





22
Department
The department number.
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Assigned To
Name of the person the piece of equipment is assigned to.





24
Delay Reason
Reason for a delay in repair.





25
Completed
Date and time the equipment repair or service is completed.





26
Phone
Give a phone number where the operator can be reached if there is a question about the equipment.





27
Code
Code in reference to a delay.





28
Remarks
Any remarks you have about the equipment that is down.  (In reference to the code cited for a delay.)





29
Received
Time the equipment is removed from service.
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Signature
The user’s or supervisor’s signature.





31
Labor
When there is not enough room in the shop to repair the equipment or there is a delay due to labor.





32
Parts
Waiting on parts.





33
In progress
Repair or service is in progress.





34
Equipment Time Down
For interdepartmental use.  The time the equipment is down.





35
Hours
For interdepartmental use.  The time it took to repair or service the piece of equipment.





36
User Notified Complete
When the user is notified that the equipment repair job is complete.

ITEM NO.
ITEM TITLE
DESCRIPTION





37
Repairs Performed
A complete description of the repair actually performed on the unit of equipment in as much detail as possible.





38
Repair Code
Code assigned to the specific repair.





39
Estimated Hours
An estimate of the amount of hours it will take to complete the repair or service job.  It is only an estimate.





40
Actual Hours
Actual hours it takes to complete the repair or service.  It may be more or less than the estimated hours.





41
Travel Road/Miles
Travel recorded in miles when getting the repair or service done for the equipment.





42
Chasing Parts/Hours
Amount of time in hours it took to obtain parts for the repair or service.





43
Mechanic
Mechanic who repaired or serviced the equipment.





44
Total Hours
The total of all actual hours for the repair or service.





45
Supervisor
The supervisor is the person over the mechanic that did the work on the equipment.

Pre-start
The objective of the Pre-start Inspection is to make sure that the vehicle is safe and ready to start.

1. Safety Features:  The first step of your Pre-operations Inspection is to check all your safety features that are to be part of your brush chipper.

· Fire extinguishers should have a current inspection tag, show a full charge (in the green), and be stored/attached within easy reach.

· A first aid kit should be fully stocked and handy.

2. Oil levels and condition:  Oil levels should be maintained between the ADD and FULL marks on the dipstick #1.  Add oil at filler cap #2, as required, using seasonal viscosity grade oil.  Oil should be visually inspected for presence of contamination.  To check that the oil is clean and at the proper level, remember to pull the dipstick twice:  the first time to check for contamination and the second time for the true reading of the oil level.  If you see foam or condensation, it may indicate that the air filter is bad or there is abnormal engine wear.  Be particularly wary of over-filled levels on the dipstick; this condition could also indicate fuel or coolant contamination.  Oil and filter change should be done immediately upon confirmation of contamination and the engine monitored closely afterward for recurrence.
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3. Coolant level, hoses, and radiator:  Check the coolant level when engine is cold by removing the cap and visually determine the coolant level.  Inspect all engine and heater system hoses for wear, leaks, and loose hose clamps.

4. Belts:  Inspect fan and accessory drive belts for proper tension and wear.  Accurate tension checks should be made by shop personnel, but the operator should be alert to cracking or looseness which could lead to electrical system discharge, overheating, and/or other engine problems.

5. Batteries:

Caution!  Never smoke or create sparks around batteries.  Gases generated by batteries are explosive.

Check battery terminals for corrosion, and clean them if deposits are found.  Make sure wires are not worn or frayed and cable connections are tight.  Report batteries with loose terminals.

Remove vent caps and check the electrolyte level.  Add distilled water as needed and replace the vent caps.

Wear appropriate safety gear (gloves and goggles).

Caution!  Never charge a frozen or dry battery.  It may explode.

Avoid any contact with BATTERY ACID.  If external bodily contact is made with battery acid, flush the exposed area with water.  If battery acid is ingested, drink large quantities of water or milk.  Follow with milk of magnesia or vegetable oil.  Call a doctor or EMS immediately.  If battery acid contacts eyes, flush with water for 15 minutes, and get medical attention.

Do not short circuit the BATTERY POSTS with metal items.

To Jump-start - Negative Grounded Battery:
First, check the vehicle owner’s manual for any special instructions.  If no special instructions apply, proceed as follows:

· Position the vehicles so that the jumper cables will reach.  Set the parking brake.  Be careful that the vehicles DO NOT TOUCH.

· Make the jumper cable connections.

· Connect one end of the red jumper cable to the positive (+) terminal of the discharged battery and the opposite end to the positive (+) terminal of the booster battery.

· Connect the black jumper cable to the negative (-) terminal of the booster battery and the opposite end to an engine bolthead or good metal contact point on the vehicle to be started, not the negative battery terminal.  This is an important precaution to prevent sparks which may cause an explosion.
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· Check the cables to make sure they will not be in the way of moving parts when the vehicle is started.

· Start the engine of the vehicle with the good battery and run it at a moderate speed.

· Start the engine of the vehicle with the discharged battery.

· Remove all cables in REVERSE sequence.  Begin by removing the cable from the engine of the vehicle that had the discharged battery.

6. Air filter element:  Check the air filter element daily.  Clean or replace the filter element if damaged or not seated properly. 

[image: image25.png]



7.   Tires and wheels: Visually check all tires for cuts, abnormal wear, and proper air pressure.  Check for cracked rims and missing lug nuts.  Shiny areas around studs indicate possible looseness of the steel nuts.  If the tire appears to be over or under inflated, take measures to correct the air pressure.  Keep the tires inflated according to recommendations illustrated in your operator’s manual.  Remember that under-inflated tires break and wear out rapidly, and over inflated tires reduce traction, increasing wheel slippage and wear.  If the pressure in a tire is low, have a trained tire technician inflate the tire.

When you check for wear of the tires, try to keep the following common patterns:

· Even wear on bias and radial tires is a sign that the tires are being properly cared for and are in good use.  The usual sign for even wear is when the operator can run his/her hand across the face of the tire and feel for a constant smoothness.  Even wear can also be noticed by the way that the tire grooves look even and smooth.

· Erosion wear is also known as rolling wear, channel, or river wear and can be found in both bias and radial tires.  Erosion wear is an indication that the tires are used in slow operations.  Erosion wear can be detected when the tire or tires begin to fray at the edges of the tire.  In other words, wear will start at the edge of a tire and have little or no effect on the tread.

· Shoulder wear is the normal wear of the outside portion of a tire.  You can usually detect this wear by noticing that the outside groove begins to take on a shiny look.  This is normal wear, so do not over-compensate for this wear.

8. Fuel system:  Fuel tank(s) should be kept full to minimize condensation.  When refueling, always keep the fuel in contact with the filler neck to prevent a static spark.

9. Lubrication:  The operator’s manual has a fully-illustrated guide for lubricating this equipment.  The operator should become familiar with that guide.  The operator should also be aware that some lubrication points require daily lubrication, and others require weekly lubricant.  Weekly lubrication should be performed on a scheduled basis...say, every Monday morning.  Parts requiring more than weekly lubrication will be performed daily or weekly in accordance with the lubrication guide.  Be sure to wipe all fittings before and after greasing.  Don’t lay the grease gun in the dirt, and don’t over-grease because pressure from excess grease can damage the seals.  For more information, please refer to the operator’s manual.

10. Hydraulic oil reservoir:  The hydraulic oil reservoir on the right side of the brush chipper should be checked to assure that the oil level is not low.  The fluid level must be between the two lines on the dipstick.  Check to see that the oil is clean and there are no particles floating in the sight glass.  After checking the hydraulic oil, check for leaks in the hydraulic hoses and hose connections.
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11. Leaks:  On your walk-around inspection, look for signs of leakage of water, fuel, or lubricants that may have accumulated on the ground under the brush chipper, being sure to check the drive shaft, rear end, and rear axle for leaks or other defects.

NEVER START THE EQUIPMENT IF THERE ARE ANY NOTICEABLE LEAKS IN ANY OF THE FLUID LINES (COOLANT, FUEL OR HYDRAULIC).  THE OPERATOR SHOULD ALWAYS USE COMMON SENSE AND ALWAYS BE THINKING “SAFETY” WHEN CONDUCTING ANY PRE-START INSPECTIONS.

Pre-operations Checks

The objective of the pre-operations check is to make sure that the vehicle is ready and safe to operate.

After conducting your pre-start checks, you will then proceed to conduct the next sequence of steps called the pre-operations check.  The pre-operations check is the process in which you as the operator will start-up the vehicle and conduct basic checks on the operations of the vehicle before beginning work.

The steps described below are the fundamental steps in checking to see that the vehicle will run smoothly and effectively.  Any deficiencies that you may find at this stage of preventive maintenance are critical to the safe and proper operation of the equipment.  During this inspection procedure, if you find any problems or deficiencies, write them down immediately on your Daily Inspection Checklist and EMR.  REMEMBER that this process is designed to help you work in the safest possible environment.

1. Start Engine:

· Disengage the clutch.

· Place the feed control bar in neutral.

· Set at 1/4 throttle.

· On a “cold engine start”, turn key between ON and START to turn on the preheat system and hold for 15-30 seconds.

· While pushing the oil pressure by-pass switch, start engine.  Release the key once the engine starts.  If it doesn’t start within 15 seconds, turn on the preheat system for 10 more seconds.

IMPORTANT:  Never run the starter for more than 30 seconds at a time.  Allow the starter motor to cool 1 minute between attempts.

· Engine idle should be set at 1,000 rpm for 3 to 5 minutes, depending on ambient temperature.  The warm-up period provides time for the cold engine oil to warm up and circulate, establishing a film between moving parts.

2. Check for any unusual noises:  These could alert you to potential problems.  How does the engine sound?  How does the exhaust sound?  Are there any unusual vibrations?

3. Check Gauges:

· Engine oil pressure gages:  During warm-up periods, you should be checking the oil gauges to see that the oil pressure is building.  If it does not, shut down the engine and investigate.

· Water temperature gauge:  Check to see that the water temperature gauge reading is normal.  Normal usually means either seeing the red needle in the green area or the red needle between 100 to 260 degrees.  Make sure that the needle moves in that range as the engine warms up.

· Alternator gauge:  Will light up if the alternator is not charging or charging inadequately.

Shut-down Procedures

After conducting your day’s task, your final chore for the day will be the proper shut-down steps required in a preventive maintenance sequence.  These steps for a shut-down yield the most effective means to prolong the life and use of the equipment.

Feed control bar:  Return the feed control bar to neutral.

Autofeed control switch:  Place in “OFF” position.

Cooling:  Idle the engine 2 to 3 minutes before shutting down to allow lubricating oil and coolant to carry heat away from the engine and avoid seals or like features from being damaged by rising heat.

Stopping the engine:  Once you have completed the preliminary steps of a shut-down and the engine has cooled the required 2 to 3 minutes, proceed to shut down the engine.

1. Fully disengage the clutch.

2. Turn ignition key to “OFF” position.

3. Wait for the cutter disc and belts to stop.

4. Remove the keys.

5. Close and latch feed table #1 and secure the latch #2.

6. Rotate the discharge chute #3 over the edge of the hood and lock in place.
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Fuel:  Refueling at this time minimizes the accumulation of condensation in the fuel tank.

Parking:  Park the vehicle in a safe place where it will not block sight distance, in a well-lit area, and as far away from the edge of the pavement as possible.

Walk around inspection:  Inspect tires and wheels for abnormal wear damage and stud nuts for looseness.  Also, inspect other components which may have suffered damage during the operating period, such as glass, mirrors, lights, etc.  Look for fluid leaks and generally give the vehicle a good “once-over”.

Work Exercise #3

Answer the following questions by circling True or False

1.
True
False
The daily inspection checklist is a formal inspection sheet that gives the operator a sequence of items that should be checked daily.






2.
True
False
Check the coolant level when the engine has warmed up.






3.
True
False
When checking the tires, if the operator notices shiny areas around the studs it may indicate possible looseness of the steel nuts.






4.
True
False
Fuel tanks should be kept near empty to minimize condensation.






5.
True
False
After conducting your day’s task, your final chore for the day will be the proper shut-down steps required in a preventive maintenance sequence.

Answer the following questions by circling the correct answer

6.
Never charge a frozen or dry battery because:

A. It may ruin the battery.

B. It may explode.

C. You may come in contact with large amounts of battery acid.

D. None of the above.




7.
When checking for wear of the tires, try to check for:

A. Even wear

B. Erosion wear

C. Shoulder wear

D. All of the above

Work Exercise #3 Continued

Answer the following questions by circling the correct answer

8.
The daily inspection checklist should be given to your supervisor at the end of every _______ weeks(s).

A. one 

B. two

C. three

D. four




9.
The process in which the operator will start up the vehicle and conduct basic checks on the operations of the vehicle before beginning work is known as:

A. Pre-operations Check.

B. Pre-start Inspection.

C. Shut-down Procedures.

D. None of the above.




10.
Which of the following is not part of the shut-down procedure?

A. Fully disengage the clutch.

B. Wait for the cutter disc and belts to stop.

C. Check the engine oil pressure, water temperature, and alternator gauges.

D. Close and latch feed table.

Answers:

1. True

2. False

3. True

4. False

5. True

6. B

7. D

8. B

9. A

10. C

Equipment Operations

Now that you understand the brush chipper pre-start, pre-operations, and shutdown, let us proceed to understand how to operate the brush chipper safely and productively.

1. First, begin your work by directing the discharge chute in the direction you want to deposit the chipped material.  There is a chute deflector located at the end of the chute that will better control the deposit of chips.  The deflector should be adjusted.  The chute should be directed in any direction except where the operator is feeding the chipper as shown in the diagram below.
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2. Unlatch the feed table and lower to operating position.  The feed table provides an important measure of safety by increasing the distance between the feed rollers #1 and the operator.  Never operate the brush chipper with the feed table removed.
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3. Engage the cutter wheel with the engine at idle.  Slowly move lever #2 to engage the cutter wheel.  When the cutter wheel is up to speed, increase engine rpm to full throttle.
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In extreme situations it may be necessary to run the engine at higher speeds while engaging the cutter wheel.  NEVER slip the clutch for more than a second or two without either fully engaging or disengaging the cutter wheel, allowing the clutch to cool.

4. Pull the feed control bar #3 away from the rollers to engage the feed rollers and feed material into the chipper.
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5. Adjust speed control #4 to set feed roller speed.

FEEDING CHIPPER:

1. Some brush chippers will handle logs up to approximately 12” (30 cm) in diameter, depending on the model of the brush chipper.  Consult your operator’s manual for specific information.

Warning!  Never throw in any materials that might contain wire, stone, nails, or other metal objects which may damage the knives and become dangerous projectiles.

2. If the engine pulls down, stop feeding material until engine speed returns to normal.

3. Always feed the larger end of the log or branch into the chipper first.

4. Feed brush to the side, not directly behind the chipper.

5. To stay out of the way of traffic, feed brush into the chipper from the curb side when chipping along the road.

WARNING:  Rotating Feed Roller and Knives.  Never reach in near feed roller or climb onto feed table while cutter disc or engine are running.  Use another piece of wood to move short pieces of wood into feed roller.
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6. Chipped material may accumulate in the hopper.  When this happens, you should push the small material into the machine with a long limb.  You can also move the material into the machine by feeding in a long piece of brush which will also carry in the short material.

7. NEVER try to push material through with your hand, foot, rake, shovel or any other object.  If any wood debris becomes lodged in the chipper intake area, use another piece of brush to dislodge it.

8. Sometimes brush will not enter the machine because of size or shape.  If the machine will not take a piece of brush, do not force it.  Lay such pieces to the side and cut them with a saw.

9. When feeding, always stand to the side of the feed table.  When feeding long limbs, place large end of limb on the table or into the feeder and then walk away from the table.  If you do not walk away, the limb could rotate causing it to strike you.

OVERLOAD:

If the engine stalls or the feeder roller becomes plugged from an overload, restart the engine, if necessary, and reverse the feed roller in order to back out the material.  If this procedure does not work, follow the steps, below.

1. Place feed roller in neutral.

2. Slow engine down.

3. Disengage clutch.

4. Shut off engine.

5. Remove key.

6. Wait for cutter wheel shaft #1 to stop moving completely.

7. Proceed to remove debris from feeder roller.  If the discharge chute or cutting blades become overloaded, follow steps 1 through 6, and then proceed with the steps below.

8. Before removing the access cover for the chute, rotate the discharge chute over the tongue.  If this is not done, the cover and chute could drop suddenly causing harm to the operator.

9. Open the cutter disc housing by removing disc lock pin from storage position then remove bolts #2 securing the access cover.

10. Open the access cover #3 over the cutter disc.
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WARNING!  Never start the engine and engage the cutter wheel while the cutter wheel housing is open.  Contact with the cutter wheel will cause serious injury.

11. To remove chips from the cutter disc housing, pull on a cutter disc paddle or grip the edge of the disc, away from the knife.  Reverse the disc rotation to dislodge the plug and make it easier to remove the chips.  When removing chips, keep hands away from the sharp knives.  Wear gloves when working near the cutter disc knives.

12. Remove all chips because remaining chips will quickly plug the cutter disc or discharge chute again.

13. Close and bolt the access cover.



Towing

When towing the brush chipper, follow the procedures listed below and/or consult the Workplace Safety Manual, Section 12B-29.

· Back the towing vehicle to the tongue of the brush chipper making sure there is no one between the brush chipper and the towing vehicle.

· When in place, use the jack assembly to connect the tongue hood to the pintle hook on the towing vehicle and lock into place.

· Connect the safety chains to the towing vehicle.

· Connect break away switch to the towing vehicle.

· Connect and test the electrical circuits.

· Fully raise the jack assembly and place in the transport position.

1. Safety chains

2. Break away switch

3. Electrical connector

4. Jack assembly
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Work Exercise #4

Answer the following questions by circling True or False

1.
True
False
The operator should begin the work day by directing the discharge chute in the direction you want to deposit the chipped material.






2.
True
False
If any wood debris becomes lodged in the chipper intake area, push the material through with your hand.






3.
True
False
Never start the engine and engage the cutter wheel while the cutter wheel housing is open.

Answer the following questions by circling the correct letter

4.
Chipped material may become lodged in the hopper.  If this happens, push the small material into the machine with:

A. Your hand.

B. A long limb.

C. More chipped material.

D. All of the above




5.
The feed table provides an important measure of safety by _______ the distance between the feed rollers and the operator.

A. Increasing

B. Decreasing

C. Leveling

D. All of the above

Answers:

1. True

2. False

3. True

4. B

5. A

INSTRUCTOR’S GUIDE FOR

BRUSH CHIPPER

Classroom Work

The instructor is responsible to see that the following actions are taken:

1. The trainee must read, study, and answer the worksheet questions or must be taught the contents of the equipment training guide.

2. The trainee studies the Operator’s Manual, if one exists.

3. The trainee reviews any videotapes or additional material that may be available on the equipment.

4. If the trainee asks for assistance on any of the above material, the instructor should ensure that the student receives assistance.

5. The trainee must pass an exam on the contents of the equipment training guide which is obtained from the Division Training Coordinator.  Upon completion of the test, it should be returned to the Coordinator for record-keeping purposes.

On-the-Job Training Requirements

Now that the classroom work is complete, the student may begin on-the-job training with this equipment, provided his supervisor has a need and agrees with this further training.

The first phase of training should consist of a minimum of one (1) hour of operating the brush chipper while under full supervision of an instructor.

The second phase should allow the trainee to operate the equipment in normal working conditions while under partial supervision of the instructor for a minimum of one day.

The third phase is to administer the Certification Test to the trainee.  Note:  The Certification Test is to be obtained from the Division Training Coordinator and upon completion should be returned to the Coordinator.


Trainee



Instructor



Date


BRUSH CHIPPER CERTIFICATION TEST

1. Knowledge and skill in preventive maintenance.

· Forms

· Pre-start checks

· Pre-operational checks

· Shut-down procedures

2. Knowledge of and skill in operations.

NOTE:  The instructor will place a check in the blank when the trainee can accomplish this activity.  A non-applicable (N/A) should be placed in the blank that does not relate to the equipment the trainee is using.

BRUSH CHIPPER CERTIFICATION TEST

A. Forms


1.
Operator conducts a preventive maintenance inspection by completing the “Daily Inspection Checklist”.






2.
Operator is able to complete a NCDOT Equipment Repair order form.

Comments:












B. Pre-start Inspection:


1.
Operator checks safety features:

______

a) first aid kit

______

b) fire extinguisher





______
2.
Operator checks oil level and condition of oil

______
3.
Operator checks coolant level, hoses and radiator.

______
4.
Operator checks fan belt and accessory drive belts for proper tension and wear.

______
5.
Operator checks battery terminal for corrosion.

______
6.
Operator is able to jump-start a negative grounded battery.

______
7.
Operator checks the air filter to make sure it is clean.

______
8.
Operator checks the hydraulic oil reservoir.

______
9.
Operator checks tires and wheels for wear and proper air pressure.

______
10.
Checks transmission and rear axle system.

______
11.
Checks for signs of leaks.

______
12.
Operator checks lubrication needs.

______
13.
Operator checks fuel filter.

Comments:












C. Pre-operations Checks;

______
1.
Operator warms up engine.


2.
Operator check gauges.

______

______

______

______

a) oil pressure

b) water temperature gauge

c) fuel gauge

d) alternator gauge

______
3.
Operator checks the operation of the throttle.

______
4.
Operator checks the operation of the clutch.

______
5.
Operator checks the operation of the feed control bar.

______
6.
Operator checks the horn, mirrors and lights to make sure they are 

operating properly.

______
7.
Operator checks for any unusual noises.

______
8.
Operator checks hydraulic controls.

______
9.
Operator checks for loose or missing guards.

______
10.
Operator performs a walk around inspection.

Comments:












D. Shut-down Procedures:

______
1.
Operator allows for the engine to idle for 2 to 3 minutes before shutting down (cooling down).

______
2.
Operator disengages clutch.

______
3.
Operator ensures key switch is turned to the “off” position and removes keys from ignition.

______
4.
Operator refuels the fuel tanks in preparation of next day usage.

______
5.
Operator parks the vehicle in a safe place after refueling.

______
6.
Operator conducts a walk around inspection of the brush chipper.

______
7.
Operator conducts a “clean sweep” of the vehicle before leaving it for the night.

Comments:












E. Operations:

______
1.
Operator can hold reset button and start engine properly.


2.
Operator can direct discharge chute and adjust chute deflector, properly.

______
3.
Operator can unlatch and lower feed table in operating position.

______
4.
Operator can engage cutter wheel.

______
5.
Operator can increase and decrease throttle.

______
6.
Operator can pull feed control bar away from the rollers to engage feed rollers.

______
7.
Operator can adjust the speed control to set feed roller speed.

______
8.
Operator can feed materials into the brush chipper properly.

______
9.
Operator can demonstrate what to do if the feeder roller becomes plugged.


10.
Operator monitors road for possible hazards.

______

______

______

a) Monitors for hazards

b) Observes pedestrians in the area

c) Detects roadway obstructions

______
11.
Operator knows proper procedure to tow brush chipper.

Comments:
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          BRUSH CHIPPER

 EQUIPMENT NO.

    PAY PERIOD

     ASSIGNED OPERATOR

          FIRST WEEK

     SECOND WEEK

M

T

W

T

F

S

SUN

M

T

W

T

F

S

SUN

1- CHECK OIL LEVEL AND CONDITION.

2- CHECK HYDRAULIC FLUID LEVEL.

3- CHECK FUEL FILTER.

4- CHECK COOLANT LEVEL, HOSES FOR CRACKS AND SOFT SPOTS, AND RADIATOR FOR LEAKS.

5- CHECK BELTS FOR WEAR, TEAR, AND TENSION.

6- CHECK BATTERY FOR ELECTROLYTE LEVEL AND TERMINAL CABLE FOR CORROSION, WORN AND FRAYED ENDS.

7- CHECK THE TIRES FOR CUTS, UNUSUAL WEAR AND AIR PRESSURE, LOOSE OR MISSING LUG NUTS.

8- CHECK FUEL TANK TO ENSURE TANK IS NEAR FULL.

9- CHECK LUBRICATION NEEDS AND PERFORM NEEDED LUBRICATE.

10- CHECK FOR LEAKS:  ENGINE OIL, COOLANTS, HYDRAULIC PUMP, CYLINDER, MOTOR AND HOSES.

11-

 

CHECK SAFETY ACCESSORIES, SHIELDS, GUARDS, SHUT DOWN DEVICES.

12- CHECK AND ADJUST CLEARANCE BETWEEN THE KNIVES AND THE SHEAR BAR.

13- CHECK AIR FILTER/CLEANER.

14- START ENGINE AND LISTEN FOR UNUSUAL NOISES.

15- CHECK GAUGES:  OIL, AMMETER/VOLTMETER, TEMPERATURE,TACHOMETER.

PM INTERVALS

HOURLY PM's:  MINOR PM EVERY 200 HOURS

MILEAGE PM's:

MINOR PM EVERY 5,000 MILES

EQUIPMENT MILEAGE/HOUR LOG

                          MAJOR PM EVERY 1,000 HOURS

MAJOR PM EVERY 20,000 MILES

       METER

     OPERATOR'S

MALFUNCTIONS NOTED

    DAY

      READING

INITIALS

DATE OF

DATE SHOP

          FIRST WEEK

TYPE OF DEFECT

DEFECT

NOTIFIED

        OPERATORS SIGNATURE

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

          SECOND WEEK

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

February 6, 2002

Brush Chipper
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